Beta 2- but not beta 1-adrenoceptors mediate the adrenergic component of reflex tracheal dilatation during bronchoconstriction in guinea pigs in vivo.
Involvement of beta 1- and/or beta 2-adrenoceptors in vagal reflex-mediated tracheal dilatation during bronchoconstriction was investigated using the in vivo guinea pig tracheo-bronchi separated preparation. Inhalation of 0.01% (w/v) histamine to the bronchial site produced vagal reflex-mediated tracheal constriction followed by dilatation slightly after bronchial constriction. The latter reflex dilatation was significantly inhibited not only by 1% propranolol, a nonselective beta-adrenoceptor antagonist, but also by 0.1% butoxamine and 0.01% ICI-118,551, selective beta 2-adrenoceptor antagonists. However, 0.1% atenolol, a selective beta 1-adrenoceptor antagonist failed to inhibit the dilatation. Furthermore, the dilatation was also inhibited by 0.1% guanethidine treatment or adrenalectomy. All of noradrenaline, adrenaline and cyclic AMP contents in the tissue of the tracheal site significantly increased during the reflex tracheal dilatation after bronchoconstriction. The increase in cyclic AMP was reduced by 1% propranolol. Furthermore, local treatment of the tracheal site with 0.01% noradrenaline or 0.01% adrenaline induced tracheal dilatation, which was significantly inhibited by 0.1% butoxamine or 0.001% ICI-118,551 but not by 0.1% atenolol. These results suggest that the reflex tracheal dilatation during bronchoconstriction may be mediated by mainly beta 2-adrenoceptors activated by adrenaline released from the adrenal medulla and by noradrenaline released from the adrenergic nerve terminals.